Conclusion-This work is a preliminary study concerning the use ofmitomycin for prevention of posterior capsular opacification. It has proved its effectiveness in rabbits but more in depth studies are still necessary before its application in humans.
Extracapsular cataract surgery preserving the posterior capsule retains an avascular membrane between the vitreous cavity and the anterior chamber. The most common postoperative complication of this surgery is the opacification of the posterior capsule. The opacification occurs in two ways '-': (1) residual lens epithelial cells may proliferate and migrate onto the posterior capsule (without forming tight junctions with it) producing new lens fibres which create frank opacities; (2) lens epithelial cells may undergo metaplasia to myofibroblasts; these cells have contractile properties similar to smooth muscle cells and their contraction produces numerous tiny wrinkles in the posterior capsule resulting in visual distortion.
In both cases, the opacification has its origin in the residual lens epithelial cells which are in the 'germinative area' at the capsular bag equator. We may therefore presume that a good way to prevent development of opacities of the posterior capsule is to act at the germinative area level to destroy the epithelial cells during surgery.
In our study, we attempt to prevent secondary cataract formation by means of endocapsular application of mitomycin during extracapsular extraction in rabbits.
Material and methods
The lenses of 26 eyes of 22 rabbits underwent extracapsular extraction all by the same operator. White young rabbits (Blanc de Termonde) weighing 2.5-3 kg and free of eye disease (that is, with clear lenses) were used in this study. Adequate For all groups at the completion of the procedure, the corneal incision was closed with interrupted nylon 10-0 sutures. Postoperatively, all surgical eyes were treated topically with gentamicin (Ophtagram, Chauvin) daily for 7 days.
Four or 6 months after extracapsular lens extraction, the animals received an intravenous overdose of pentobarbitone (Nembutal, Abbot). The eyes were enucleated and then dissected for removal of the cornea and the iris, leaving the secondary cataract and a scleral rim intact.
The grading was obtained on gross examination. The posterior capsular opacification was studied for evidence of proliferation and fibrosis.
The density of proliferation was scored from 0 to ++++ taking into account the opacified surface area, the region (peripheral or central), and the thickness of the proliferation: 0 signifies a clear capsule; + relates to a low density peripheral involvement of a quarter of the total capsule area; ++ represents a medium density peripheral involvement of half of the total capsule area; +++, a high density total peripheral involvement of the capsule area; and ++++, a high density peripheral and central involvement of the capsule area. The fibrosis (Fig 1) was evaluated from 0 to +++ according to the importance of opacification, the presence of folds, and their localisation.
This grading system is subjective but was carried out by only one ophthalmologist unaware of which group the eyes belonged to and who used the same scoring system for all eyes observed.
After grading, the specimens were fixed with 10% neutral buffered formalin and stained with haematoxylin and eosin for histological examination.
During the study, three rabbits died and so were excluded from the analysis since their follow up could not be completed.
All experimental animals were treated in accordance with the legislation of the Belgian French Community on the Use of Animals in Research.
Results
In the initial postoperative period, some fibrin was present in most eyes. This anterior chamber inflammation spontaneously resolved by the end ofthe second week. The corneas stayed relatively clear. There was no objective measure of the intraocular pressure, but we did not observe any sign of ocular hypertony. giving the newly formed lens the doughnut shape of the Soemmering's ring (Fig 4) .6 With time, irregularity in fibre alignment appears and the lens becomes progressively opaque.7
Proliferation continues towards the central area but with different characteristics from those seen in humans (Fig 5) . Young albino rabbits are very useful for testing the efficiency of a technique that would prevent posterior capsular opacification because they form florid secondary lens material within a short time after extracapsular lens extraction (human lens epithelial cells produce significant secondary cataracts in months rather than weeks). But the rabbit model is an extreme model. It is not only distinguished from the human eye by the large amount of de novo synthesis of crystalline proteins by epithelial cells but also by the severe postsurgical inflammation (which may play a role in secondary cataract).
To reduce this postoperative inflammatory reaction (related to fibrin exudation in the anterior chamber) heparin is usually used in rabbits because of its well known inhibitory effect on fibrin formation from fibrinogen in the coagulation cascade.
With reference to the study ofKnorr et al which showed the dose dependent inhibition of heparin on cultivated bovine lens epithelial cell proliferation! we have also evaluated the capacity of heparin to inhibit secondary cataract formation.
Zaturinsky et al 9 found that heparin supplementation in the irrigating solution (100 IU/ml) by itself reduced posterior capsular opacification at a late postoperative stage. This is probably related to heparin's antiinflammatory properties, pointing to the possible role of inflammation in secondary cataract formation, at least in rabbits.
Use of heparin coated intraocular lenses also produces a long term reduction of cell deposits on the intraocular lens surface resulting from decreased inflammation. However, in Spangberg and colleagues' study,'0 posterior capsular fibrosis was not less in eyes implanted with heparin surface modified intraocular lenses.
In practice, heparin can be added to the irrigating solution791 or injected into the anterior chamber before the capsulectomy.12 In our study we have combined these two methods of administration but our results do not really confirm the inhibitory effect of heparin on secondary cataract formation. This lack of inhibitory effect compared with previous studies may be related to the use of different concentrations of heparin. In fact, we decided that the combined administration allowed us to reduce both concentrations; but it may be that the concentrations selected were then below the inhibitory threshold.
We also presumed that the role of the inflammatory response (which is decreased with heparin) in secondary cataract formation exists but was not, in our study, the decisive factor.
Mitomycin is an antineoplastic antibiotic produced by Streptomyces caespitosus. It acts as an alkylating agent after in vivo activation by enzymatic reduction with the production of free radicals. Mitomycin is thus toxic because it induces lipid peroxidation through the intermediate of the oxygen radicals."'6 Therefore, it is a cell cycle non-specific agent, although it is most active in the late Gl (gap) and early S (synthesis) phases of the cell cycle." '6 A drug that has only antimitotic properties inhibits DNA synthesis, results in S phase cell death, and allows cells in other phases to survive and proliferate. So, for this drug, unlike mitomycin, multiple applications will be necessary for it to be effective. While mitomycin's greater cytotoxicity is attractive for use in the prevention of posterior capsular opacification, it poses real problems where the safety of the other ocular structures concerned. Derick et al concluded that mitomycin C is toxic to intraocular tissues when directly administered intracamerally in animals.'7 Yet Hayasaka et al found the postoperative instillation of 0.02% mitomycin C, twice a day for 5 days, to be effective and safe-no systemic toxicity and few local complications-in the treatment of primary pterygium. '8 In their study, Kitazawa et al suggest that the optimum dose of mitomycin for initial trabeculectomy may be between 0.02 and 0.2 mg (the total dose administered in our study was 0.03 mg of mitomycin). '9 Because of the high regeneration rate of the corneal endothelium in rabbits, we have not investigated endothelial damage. In humans, the endothelium does not regenerate, so we might suppose that it will be protected against an antimitotic action but we cannot exclude damage related to toxic properties. With 
